I. INTRODUCTION
On the runoff process in the flat land a number of research works are found.
In most of these works the lumped models have been treated for the practical uses. As for example, considering the overland and channel regions as a reservoir or a tank7), the so-called storage function,
i.e. the storage-discharge relationship has been widely accepted.
The characteristics of the storage function have been examined empirically in many of the actual watersheds.
These have also been discussed theoretically with the help of the uniform flow hydraulics.
However, on the flat land the flow depends exceedingly on the boundary conditions in the actual watersheds and the uniform flow does not take place in a flat land with horizontal bed. Therefore, no such definite relationships have yet been found with respect to the runoff phenomena in the watershed with no bed slope.
As another approach, the kinematic wave method6),8),9) has been also applied to discuss the flow behaviours in the flat land. As this method is based on the quasi-uniform assumption, this assumption
can not be applied for the flow over the basin with horizontal bed.
In this situation, the authors have attempted to clarify the runoff characteristics in the flat land in connection with the hydraulic behaviours of water flow within a watershed.
A part of the research has already been published3).
In the previous paper3), the free fall condition at the outlet of watershed was chosen as the subject of the study and then the storage-discharge relationship in the flat land had been introduced in a simple form by solving the hydraulic equations as to the overland flow and channel systems. Moreover, it was pointed out that the relationships may be evaluated in terms of non-dimensional parameters e and I.
In the present paper, the authors will discuss if such identical storage-discharge relationships exist on the runoff in the flat land with some other boundary conditions, and if so, how the previous relationship should be modified and evaluated for these new boundary conditions. Realizing the drainage systems in the actual flat land, discussions have been carried out on the two types of boundary conditions, i.e. i) the drainage system with a weir at its outlet, and ii) the drainage is controlled by the constant water level at the outlet. What we would especially like to emphasize now is the fact that the runoff characteristics, which could not be answered by the conventional approach of the lumped system model or a kinematic wave method, have been systematically clarified in terms of the non-dimensional parameters in the light of the hydraulic behaviours within the watershed. 
FUNDAMENTAL EQUATIONS
where g: acceleration due to gravity, n: Manning's roughness coefficient.
The normalizing operator x* is concerned here with the field or channel length L. As such, by equal to unity, the normalizing operators h* and t* are expressed as
Then, the parameters e and I may be evaluated as ( 6 ) And Eqs. (1) and (2) may be rewritten as ( 7 ) ( 8 ) In the expression for lateral inflow in Eq. (3), R1 for the overland corresponds to the nondimensional rainfall excess and R2 for the channel corresponds to the non-dimensional overland outflow Q1. Again, as the widths of flow in the overland and in the channel systems are different, the magnitudes of r* are also different for the two systems.
and ( 10 ) overland flow length L1 to the channel width b2.
INITIAL AND BOUNDARY CONDITIONS
The following three cases are considered and investigated in this study. Practicability of these boundary conditions is discussed later in the chapter 6.
( 1 ) Case I: Weir at the outlet: Flow behaviours due to a) the weir at the overland outlet and b) free fall at the overland outfall and the weir at the channel outlet are considered. Figures I (a) and I (b) show the elemental watershed models with weir at the overland and the channel outlets, respectively. The weirs have been considered as broad-crested and as such 
( 2 ) Case II: Constant water depth at the outlet Flow behaviour due to a) the constant depth of water at the overland outlet, and b) free fall at the overland outfall and the constant depth of water at the channel outlet is considered. 
PARAMETERS
The solution of the overland and the channel flow equations is obtained with the help of 2-step Lax-Wendroff method2) in the same manner as in the previous paper.
The stability of the solution is checked by the condition given by Von-Neumann2).
The equation suggested by Von-Neumann takes the follow- ing form when converted to non-dimensional terms.
(18)
The stability of the solution for all the three cases may be checked by the above equation after noting that i) for the Case I, at the outlet, Hi= Figure  5 shows the discharge hydrolag is noticed at the initial stage of the discharge hydrographs. This is because of the fact that the basin is dry and some initial period is required to fill up the basin upto the crest of the weir before the actual flow starts. Figure  6 shows the discharge hydrograph for the same basin but with initial water depth upto the crest of the weir. It is seen from this figure that the discharge hydrograph tends to become steeper and the Figure  7 shows the overland storage-discharge storage. The storage-discharge curves are found to steepen and the maximum live storage under equilibrium condition (Q = 1.0) is found to de- (21)
and (23) where aj and di are constants.
As to the value of mw, Fig. 11 leads to the following expression.
(25) (26) in which K; and pj are the constant coefficients. In this manner, the storage-discharge relationship is clearly defined, if the several coefficients in Eqs. (24) and (26) are given.
By solving for the coefficients in Eqs. (24) and (26) ( 5 ) Practicability of boundary conditions Some of the boundary conditions considered in this paper are not usually found in Japan, because of the difference in the drainage requirements and consequent drainage planning. For example, in Bangladesh, with extensive flat lowlying lands, submerged embankments may be constructed along the banks of rivers. The submerged embankments are constructed with the crest level below the normal flood level. But it should be sufficiently high so that the flood water from the river cannot enter the basin before the harvesting of the crops. The rain water is allowed to accumulate inside the basin depending on the crop condition.
The accumulated water inside the basin helps in the rural navigation of country boats, rotting of jute plants and killing of the weeds that grow in the agricultural field. When water from the country side flows to the river side over the submerged embankment with river water at lower elevation, the embankment may be considered as a broad-crested weir at the outlet of the overland basin.
The case of constant depth of standing water at the outlet may occur when the runoff from a low-lying overland or channel meets a vast body of wide river or lake with little fluctuation in the water level within short period.
CONCLUSIONS
The following conclusions may be drawn as a result of this study.
( 1 ) Approrpiate mathematical models with different initial and boundary conditions may be solved by the numerical method and water profile, discharge hydrograph, storage-discharge relation etc. may be obtained for both overland and channel flows.
( 2 ) For both overland and channel with flat beds and with different initial and boundary conditions the non-dimensional storage-discharge relation is expressed by the following general equation 
